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(57)Abstract: 

PURPOSE: To provide a highly reliable secondary having a large capacity and good charge- 
discharge cycle property by using a negative pole material which is a mixture of carbonaceous 
particles having specified multiphase structure and a single phase structure and a specified 
electrolytic liquid. 

CONSTITUTION: A material for a negative pole electrode is a mixture of carbon particles (A) 
which have 3.35-3.39&angst; peak of face distance d002 (PA) by x-ray wide angle diffraction 
and multiphase structure and 0.2 or more R=IR/IA (wherein IA stands for the intensity of the 
peak PA existing in 1 580-1 620cm-1 and IB for the intensity of the peak PB existing in 1350- 
1370cm-1) by Raman spectrometry using argon laser light with 5145&angst; wavelength and 
carbon particles (B) which have 3.36-3.60&angst; peak of distance d002 and 7m2/g or more 
specific surface area and a single phase structure. An electrolytic liquid is prepared by 
dissolving an alkali metal salt in a solvent containing 10-70volume% of ethylene carbonate. 
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imt&i xmfcM®$nc£%,mmmdooitf3. 35A 

«±3. 3 9AWTOtf-**tU iSl5H5AO 

tfrKJi^T* R= I b/I a (fc/cU I a 87WX 
^ h/l/fcfcVT, 1 580~1620cm-' ©fESIlC 
#ffi-TStr— ^PA<D!Sft*, Ib« 1350—137 
0cm- 1 <DlEffle#£E-f 3 k!— P b <D3fegi:f3) T 
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3. 36A«±3. 6 0A«T©1£— >*«U tfcSffi 
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sksrkwsh* (a) t, miamm*G 
-rzmmmwtiL? (b) tcom^r\ kk*h»«[? 

(A) X»j£ftlel»f^cfc« (0 0 2) ffiOffifSPBd 
002 #3. 3 5Att±3. 3 9 A£tT<Dtf-**#U 
Jfift-5 1 4 5 A07;W^*>U- 9*— ftfcflll^fc^ 

R= Ib /I a 

OfcfcU I a &^V>X^WWc:fcVvt, 15 80 
-1 6 2 Ocm-'COSBatC^ffi-r^^-^ Pa <D5SS*\ 
I b ti 1 3 5 0— 1 3 7 0cm- 1 OiBKtC^£E-f £tf— * 
Pb OSSfifc-TS) T*5S*n£Rffitf0. 2tt±t6S 
WRIiOttTW!), KKlRKWtt? (B) ttXtfUE 
£|[H]#rli:<fc£ (0 0 2) ffiOEP^PH (doo2 ) #3. 3 
6Att±3. 6 0AttT©tf-***U JtSffi»#7 

[w*«2 3 wswtRragaiEafc. sa5«Ri*gaft« 

l^tft-fftot, KftSA^TE (l) *jBfcTKilSfl 
»45 0-9 8lI%^ WBttfTE (2) 

(1) »««iB**r«iMXtttt? (a) ts mm 

Jfiift-TSKJlSKtttt? (B) kOl^toT, K 
KiSJt^fi^ (A) tt, XlR/EftlElSHcJ;* (0 0 2) 
ffiOffiHWdoo2 tf3. 3 5AK±3. 3 9 AWT© £ 
-*«r?TU M5 1 4 5 A©7;l/d>>f*>l/- If— 

0. 2J6LbT»*K*«»Ott?"e*t), ISKiSfiftfi 

? (b) ax«j£AiBi«f(cj:« (002) soshm 

(doo2 ) #3. 3 6Att±3. 6 0 AWTOfcf-^*: 

R=Ib/Ia HWCifc^T, 15 80 

— 1 6 2 Ocffl-'OSEBlClf— 5Pa 4tU 1 3 5 0 — 
1 3 7 Ocnr'OiEHtetf— *Pb 4tU Pa cD3£jg£: 
I a , Pb (D&m* \Bt?Z) 

(2) l/^-^-h* 1 0 v o 1 %«±, 7 0 

v o i %vjrf^m^^mm\zy^v^mm^L4m 

[0 0 0 1] 
[0 0 0 2] 

imf&±<Dmm#m *9tmt. immm-xmm (w 
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[0003] 

[0 0 0 4] *ft'Jf!>A&i*ftWSK:fflv>ft«^ 

[0 0 0 5] =e«{fc-&«*««b/fcK*fl»*fi 

^fp]±Lfc *V S5 £<D < ®a^« tt# 6 *IT t<» a V \> 
[0 0 0 6] *5BH©BWtt. t«§iO*ti\ Ttfifc 

[0 0 0 7] 
[0008] 

»bra«3P7k«»«fc**to«Afc-^«?so, ma 

40 (A) *ffi«JS**-r*KJRfMJtt? (B) £<D*1 
1^T% IS^SftS^ (A) H\ XtttftlsHmcJ:* 
(0 0 2) ffiOffiRUPHdooa #3. 3 5A«±3. 3 9 
AWT©£— ***U iSS5 l 4 5 AOT/briW* 

R= IB / I A 

(fcf£U I a fi^>X^ h;Wc*5^T> 1580 
- 1 6 2 OcnMOlBBlC^ft-rse— *Pa <03Sfi*\ 
Ib fi 1 3 5 0—1 3 7 Ocnr 1 CD®BtC#ft-T^ 

pb (Dfemt-rz) tvf^nsRitfo. 2tt±-e*« 
50 Kifiitao&^fco. mmmnvs%L¥ (b) «x^/a 
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n\siffiiz£z (002) mvmmm (doo 2 ) #3. 3 

6AW±3. 6 0A«T<Dlf-***U Jt»ffiW*^7 

[0009] ;*e>tc. *»Mo^7k»ati:^ttffi«4. H 

T. KflSsbTTE (1) WctKM^5 0-9 8 
TOMEtfTK (2) «rtt^T«fftt?«« 

(1) (a) t % mm 
stzmtzmmnvnm? (b) koa^ftoT, k 

«*K»tt? (A) t4> xaUEftlsISffcJ:* (0 0 2) 
ffi^B5HIBdoo2 A^3. 36A«±3. 6 0AWT©£ 
-^*tU 1 4 5 A07;l/df>^^->U-if- 

Tfrfc/Bi^c^wx^ h;bSMfffc:;te^T. TfERfiltf 
0. 2fiU:-C«SK*K»©tt?T«9, RttJRKKtt 
? (B) C4X*llj[££0#rK££ (0 0 2) SOMSRSd 
002 #3. 35AW±3. 4 5AWTOlf-**tU 
Jta®M^ 7 m* / g ctf-c* * «*«»Ottf?«« C 

R = I b / I a (9 W**** h/Wcfc^T. 15 8 0 
- 1 6 2 Ocnr'OlgHtCt!— ^7 p A ^ft, 1 3 5 0- 
1 3 7 Ocnr'OffiBtelf— ^ Pb *SL, Pa OSfifi* 

i a . p B iefc-rs) 

(2) xfU>A-3|?*-h*10vo l%t(± % 7 0 

vo i %wT*&wrss«^ > 7;i/*y 

[00 10] 

(b) *»roo*«»s*«i«-r* 
(a) m*mf$L?z>mmnm (n) 

CO«OS9lcSA$ti«XJlOKlRH« (S) O 

ffi«ig^»j£LT, Xt8l£ftIslSf^l3V^T^&< fct»2 

ftftft (N) JC»JCr*X»£ftlHl#fOfer-irfcLT, 
(0 0 2) BSOBBHIWdoo2 35AW±3. 39 

A*«. SfSL<«3. 35AW±3. 3 8 AWT. S 
6£#i:L<«:3. 3 5Att±3. 3 7 AWT. »K» 
*L<«3. 3 6A«±3. 3 7 AWTt»** 

[ooi i] coe-^tcm-rscfft^fpjos 

ft?©*** (Lc) ##*L<tt2 0 0AJM±, ctt) 
8FSL<tt3 0 0AW±* *6te#$L<tt6 0 0AW 
±. «ft»$L<tt7 5 0Att±, a&£7£L<f4 8 0 
0Afi(±1 0 00AttTT*«. &J|0tf?jRfl( 
» (S) JcJ*lS'r«lf-^4:LT»*L<(idoo2 
3. 4 0A«±, *t)»*L<tt3. 4 3Att±3. 7 
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5AWT. *6te#*L<tt3. 4 5AW±3. 70A 
WT> »ic»$L<«4 3. 46AW±3. 6 7 AWT 
St>$?£L<(43. 4 7AW±3. 6 0A«TT-$se 

[0 0 12] SfcCOtf-^lcttJE-TS L ctf. 
<ttl 00A*W. *5»*L<tt7Att±70Att 
T. *6tc»*L<« 1 0 A«±5 0 AWT. #lc$?g; 
L<ttl 2Att±40AttT «fc«F*L<ttl SAW 
±3 5 AWT. ttlcibfftKBl 7AW±3 0AW 

<D?U7T4fl'&&m\£7y>V I I BBa^iSffilU. 
[0 0 13] #KLfc20©lf— ^SfiRJti 

(3.40 — ) /I (3.35 —3.39) (4. ffJK^O. 00 

2W±T*tK «fc0«F*L<H:0. 0 0 5W±0. 10 
WT. 2£>tC#£L<{4 0. 008W±0. 08 0W 
T. «f^»*L<«4 0. 0 1 0W±0. 0 5 0WT. S 
&#£L<f40. 0 15W±0. 0 3 0*ST^o C 
20 CTM(3.4o — ) (4doo 2 #3. 4 0AW±<Dtf— ?<D 
MT$iDx 1(3.35 —3,39) C4doo 2 #3. 3 5 AW 
±3. 3 9AttTOe-*OM7*4o 
[0 0 14] S/-c. 2 0 (EWffc) =2 5. 0° T'OIhI 

iffi^g I (2 0 = 25 °) 1 (3.35—3.39) IC^-f^jt 

I (2 0 = 25 ° ) / I (3. 35 —3. 39) f4. £ L < t4 0 . 

0 0 2W±> «fct>#$L<f40. 0 0 5W±0. 1 0W 
T. 2£lCftF£L< t40. 0 0 8W±0. 0 8 0*8, 
«HcJ?$L<ti0. 0 1 0W±0. 0 5 0WT. 
£L<(40. 0 12W±0. 0 3 0*lt?Wo 
50 [0 0 1 5] gfc. tt2:««KlRK« (N) #2£lc2 
fflW±^6ft«WFtt, X»J£ft@«£:fe^Tdoo2 ifi 
3. 3 5AW±3. 3 9 AXffi<Dmmc2~DyL±<D\£- 

z*^?z>o mmc s mmt&zmmmwb (s) 

2 ffl W± & * S «f (4 . X mfcft mm *5 V d o o 2 
#3. 4 3 AW±0«B«K2oW-tOlf— ^*WT*o 
CO«^doo2 ^3. 4 0 AW±Ofcf— ^Otf— 
^a^:ZI(3.4o — k doo 2 ^3. 3 5AW±3. 3 

9A*«Oli-^OIf-^3WKOa«Z 1(3.35 - 
3.39) fc-r^fc, 0S#O3fifi]tZ I (3.40 -) /2I 

40 (3.35 —3.39) (4, i&j£<Dmmw&<Dm'£tmcm<De& 

[0 0 1 6] ££tCdoo2 ^3. 4 0 AW±Otf— ^(7D 

a^SSfiOffift* I (3.40 - «»3^g) . d 002 

3. 3 5-3. 3 9A<0tr-^oai»!fta[Ottft*I 

(3.35 -3.39, 8K*3»K> i:*T^i:> ffi#O]±I(3.40 

-, n^db /i (3.35 -3.39, a^S) «o. o 

0 2W±1. 3JKTT*-5C4:*W*L<. cfct)!fJL 
<(40. 00 5W±1. 2WT. ^?>tc:fi : Sb<(4 0. 
008W±1. lttT »t»«L<l4 0. 0 1W± 
50 1. OttT *t»SL<tt0. 02W±0. 9WTT* 
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[0017] s5Jc*»w©«a»sft»i/a-r«K** 

(A) (4, iS!5 14 5 AOT/brJWitVU— 

if-jtsfflt^fc^wx^* hjiftmas^r, worn 

h;l/t?«*o *r&fc>^ a (1) T^niRltfO. 

2W±, *?£L<(40. 3W±, £S#£L<(40. 3 

5«±1. 8«T, 2 6(C#g;L<(4 0. 4«±1, 5 
ttT, Wfc»*L<ttO. 4 5tt±l. 3J6TK 
£L<(4 0. 5«±1. 1KTT*S 0 

[0018] R=Ib /h (1) 
fcfcL^ I a (4^v>X^ h;l/tc^5V>T. 1 5 8 0 — 

1 6 2 Ocm-'cOiGHiC^ffi-r^lf-^PA cD^fi, Ie 
1* 1 3 5 0- 1 3 7 Ocnr'OiEH^^a-r^e-^PB 

[0 0 19] rato-6> Pa «3S*aWP!ffiOJE«<0**l 

-cfc*o mmw-t&m u • i A oitR c=ib / 

I a ) (4. K*K«K -rftte"6KJR*a^ 

[0 0 2 0] Pa Ott«ei3BSffl5»0^tt<Dfi * 



(A) £DPa (0{&B». nH3&<D£olC 1 5 8 0-1 6 2 
Ocnr'T'S*^ »*L<«1 5 8 5— 1 6 2 Ocnr 1 , 
*kt)»SL<« 1 590— 1620cnr>. £5lC#$L 
Oil 5 9 5- 1 6 1 5cm-i, 3#(C#£L<(4 1 600 
— 1 6 1 0cnr , <0SEBT*&£ o 

[00 2 1] tr-^0*ffl*««. »XK«OK^«it 

¥f@¥*S(4. »*L<tt8«r'«±. i0»«L<ttl 
/0 0cnrUX±. 2£(c#$L<(4 1 2 — 6 Ocnr 1 . 

$L<(4l 3 — 5 5 cm- 1 , «fe»*L<«l 5 — 5 0cm 
^Tfe^o Pb tt3U(t. 1 3 6 Ocm-Uce-^^-T 
£o Pb (O^m^mt. #*L<t42 Ocnr'tU:, £D 
#£L< (4 2 0- 1 5 0cnr\ 2 £(cjf?£ L < (4 2 5 - 
1 2 5 cm- 1 . WJ«:#$L<t4 2 8-1 1 5cmr\ gfeSf 
£L<(43 0— 1 1 Ocm-^S^o 
[0 0 2 2] £fc. *aWO«*8»»7 (A) (4, j£ 
(2) •e^tlSGtttfO. 2J^±. iffSKtiO. 3 
J^±. <fc9!?fl<ti0. 4JK±1. 2£(c$? 
20 £L<(40. 5tt±l. 5fi(T, «F£#SL<t40. 6 
W±l- 3JUT> 8t»SL<»0. 

[0 0 2 3] 
CSSc 1 1 



7tt±l. 1WT 



G = 



I (1340— 1380cm^cp^BB<DfiS^S^ffi) 
I (1580~1620cm- J CD^BacDSf^3^ffi) 



(2) 



[0024] ^woMSittwswjarsKjRmiitt? 

(A) t4, KffifiA^2. 0 5g/cctt±. £?£L<(4 50 
2. 0 8 g/cc£t±. £9#£L< (42. lOg/cciX 
±2. 2 0g/ectt"K 3&K&FSKI4 2. 12g/ 
ecJK±2. 2 0 g/ccfitT* ^ftc»^L< (42. 13g 
/ccW±2. 1 9 g/ccWT, «fc#*L<l4 2. 14 
g/ccttt±2. 18g/ccttT?8*o C<£*S;g(4. 

[0 0 2 5] *«Wfcfflt^6tl*«*H»tt? 
(A) tt. ^iiM^fe^tt, ±JSO**B«BfiK:a: 

ct, '>*< it>2«oaj»if-^A^«aofc % flucif^ 

<{4 1 0 0"CJM±, <fct)S?£L<(4 1 5 0t«±, S 6 
L < (4 2 0 0 °C&L±, mcftS L < (4 2 5 0 t fct 
±5 0 0tOT> «fc#SL<t42 8 0T:W±4 0 0 l C 

[0 0 2 6] Sa»e-^0»Tfi«a«*W*L< «4 8 0 
OTCfiLt. £9#£L<(48 l 0°Ci^±. 
< (4 8 2 0 TO±9 8 0 tWTs If (C*7£ L < (4 8 3 0 
1CW± 9 7 0 *C«T. L < (4 8 4 0 t«± 9 5 



t4 7 0 0t«T. cfct)#£L<(4 6 8 O^LXT. 
#;£L<(45 5 0UX±6 8 O^CWT. »k:»*L<« 
5 7 0UX±6 7 0tOT> g£>#3:L<(4 5 8 0°CIX 
±6 5 0t«TT*6«o 
[0 0 2 7] £fc. SH»lf-*fflft«. £?£L<(465 
0tW±8 4 0tttT, £D#£L<(46 6 OTJ-XiS 
3 5°CJ^T, ^etC»^L<(46 7 0T:W±8 3 O^IX 
T\ «pJC»SL<«6 8 0 , CW±8 2 01CWF. 
$L<ti6 9 0tW±8 10t«TT^ o #58' 
MO«tt«-»*«|j«-r*K*Jl»tt? (A) (4. 
13«MStf#* b < (4 6 /x mtiLt 8 0^ mJ^T. L < 
(4 1 0^mW±6 0/im«^ ^^»*U<(4 1 2/im 
tt±5 0/i mJ^T. ^ 6(C»^ L < «4 1 5 fi mK± 4 5 
/x mttT, L < (4 1 7 /i mtLt 4 0 /i m«T, 

g^»$L<(4 2 0 ^mW±3 5 /imWS^o 
[0 0 2 8] £fc. *»WK:fflV^6n*K*Jl»tt? 
(A) (4. BETffi*ffll/^TW€Lfclt«ffi«^»*L 
<(4l2nf/gWT. J:0»SL<«4 1 Orf/gWT, 
^?>(i:»^L<(4 0. lrr^/glXiSn^/gJ^T. ^p(c 
»SL<«40.. 2m2/gJ^±5m 2 /g«T. »t!fiL 
<(40. 5m2/gW±4m2/gW-FT^S 0 ^6(c. C 
OKIRKWtt? (A) (4. rt»Kfflft*#r*ci:#«F 



(5) 



5-307977 



8 



(ft^LailHStjtfXS) «:9J3£L*jb^, IsmtcKSL 
T^>5^X«^jBiJS-T5C tic J; l?*i65o 

[0 0 2 9] £«ffL8ai». 8B?LtfiBE{*gfS.fC<fc OftSf 
^txTV^i:^LT, t§*TE*lP/Po =0. 9 95 

Vl iq = (Patm • Vod« ' 

CCT% P.t. tTli^nfn^ff^ (Kgf /cm 2 ) 

tt&m&m (k) T-fet)> r v» a 

«*Lfc;trx©#^8« (MfHT*a3 4. 7cm 3 /mol 
) T**So ^JBBfc^SBHIMWtt? (A) «, ± 
5EO«t-?tCbT*ii)/-c±«i?LSSI*M. 5x l O-'ml/ 
g JX±T-&3 LA \, <fc 0 L < a£*B?L8 

ffl*2. OX 1 0- 3 ml/gJ-X±. 8X1 0- 2 ml/gW 
T* «6tc»tL<«3. 0 x l 0" 3 ~3 x l 0- 2 ml/ 
g, i: < Ciift: L < a 4 . 0 x l 0' 3 ~ 1 x l 0" 2 ml/ 
gt?&2> 0 

[003 1] ¥«3iffl7L¥& ( y p ) ±$<0 (OS 
«tt)^<46fc:Vi iq B E TSTlf &ftfcl±itffiffl S 
TIB (2) jS*fflv^Ttmfr*«i4:-p*«>*o & 

yp =2Vn, /S (2) 
C©«fc?lcLT, a*iffXOKJ8l3vP6*i&fcK*HWO 
¥£J*ffl?l¥& (yp ) a, 8-1 0 0 AT*2dS£ 

iOffSKttl 0-80A, S5t!lfSL< 
til 2-6 OA. t<K!iffL<«H~4 0Ar*fe 

So 

[0 0 3 2] SfctC, *»WKfflV>5tl*«*Jl«lJ4, 
7km& n ^ - * — »c «fc 3 *ffi?Ug»tf> » * b < it 0 . 
0 5ml/gJ-X±2ml/gWT. «fc L <« 0. 10 
nl/gtiLhl. 5ml/gWT. 4 6lC«Fa.K«0. 1 
5-1. Oml/g, fc<K»3:L<«0. 20-0. 9 
ml/gT'&S, iiui$<D #5SW<0®8i*ma£*l 

mmztmfzmmmvam? (a) #t@«5S**r-rs 
mmnwsm? (b) 

[0033] ^)KA«Miit? (b) a, xmfcnmmc* 

3 (0 0 2) ®<D®fyjRldoo2 #3. 3 6AW±3. 6 
2 AJ-XTOtf-^^^-rSo W$U<«doo2 #3. 3 
6AJ-X±3. 5 0 AWT. «t t < tt 3 . 3 6 AW 
±3. 4 5 AWT, *6K»*L<«3. 3 6 AJW± 
3. 4 OAi-XT. «K#*L<a3. 36AJX±3. 3 
9AJXTs at«=tL<{i3. 37AJX±3. 3 8 AJX 

[0 0 3 4] tfcCi^lRlOl&ft?©*** L c *\ » 
*L<S15 AJX±. J:D»SL<!i2OA«±800 
A*Sfk se>t;:$?3:L<a2 5 A1X±7 5 0 A*iS, «f 
K#3:L<a 1 5 0 AJX±6 0 0 AifciK, ifcff$L< 

ai 6oAJx±3ooA*«-e&£o sfc mmnm^. 

1- (B) £DitSS®«iBETffiK«}:5«iJST7m 2 /gJX 



* P : ««;tfX©ii»E (mmH g) 
Po : ^SnSST?OKS[3ffXOiSftI^E (mmH g) 
KSLfcgfgtfXS (V.d. ) cfctK TIB ( 1) i^JS 

^rmn^cftm-tsrir^^mw^mm (vm, ) tegs 

[00 3 0] 

V. ) /RT (1) 

T, #*L<a6i*/g«T, J:D»Sb<«5m 2 /g 
70 JXT. *e>»cjff$L<«0. 0 lm 2 /gW±4m 2 /gJ.X 

T, IffcitfSLXao. 0 lm 2 /gJX±3m 2 /'gJXT. 

Sfc&SL<»0. 0 2m 2 /gJX±2. Stf/gJXTT- 

[0 0 3 5] ftXttfttt? (B) <9X-<* b;l/^WtC*5 

»*rwaoR«tt, wsixao. 2ojx±, ct^s?* 

L<ao. 25W±1. 3JXT, , L<« 
0. 2 8K±1. 0m#Cff«L<tt0. 3 0JX± 
0. 6 0m «*»$f*U<aO. 32JX±0. 50* 
WiRJNbtt? (B) OfWTlWI 
20 «, »SL<»2(i mJX± 5 0 mJXT, «fc D» * L < 
a 3 (i mJX± 40fi mi-XT. S e>K#i: L<«4/t mK 
i3 0(imt(T, U< a 5 /imJX±2 0 /i m5fc 

L < a 5 n mJX± 1 0 /j mJXTT-aoSo 
[00 3 6] Sfc, KJRRKBtt^ (B) tt, ^t>cT'feS 

tt? (A) i:KJlSK1lltt^ (B) OS^IMf 

s^w^a 

mmnvotiL? ca) ©aa/ aftjimtt? ca> +k 

fgftWK? (B) ) <Dfifi 
50 A^O. 3 0JX±0. 9 0J-XTT-ao5Ci:A' t »SL<, * 
»J»*L/<»0. 4 0«±0. 8 0J2TF, *&4C»*L 
<a0. 4 5«±0. 7 5J-XT, »«C»*L.'<«0. 5 
0W±0. 7 «fc»*U<»0. 6 0W±0. 

7 OJ-XTr-aoSo 

[0037] gfc. cofi^mott^foitaiffiatt, » 

SL<ai On^/gWT. J:0W*L<a8m 2 /gW 
T> i?P,tc« : SL<a5n) 2 /gWT. WK»*L<tt 
0. lm 2 /gJX±4m 2 /gJ-XT, Sfe»SL<S0. 1 
m'/'gi.^Sirf'/gWTT-aoSo 3: ft. 
40 a, »SL<ti3(i m«l 5 0 fi mlXT, «fc L < 
a 4 /i mW± 4 0 ft miXT> ^ P-tC^fS L < It 5 /i mJ-X 
±3 5/imJXT. L<a6 /xmJ-X±3 0 Mm« 

TT'aoSo 

[0 0 3 8] *5IWOS8S*t»»C*3l'>T, K^M^te? 
(A) *5<fctf (B) 3fcO»tt««»I.L 

0§i%KT. »$L<ai 5$S%WT. *5.tc$f* 

u<ai o^i%«t ittc»^u<a5g»%t(T 

(C, * fc. 1 0 /x mJJUb^ 8 0 SI%a±, <t D iff $ L 

50 <a8 5Sfi%w±. ^e>ic»$t<a9 o^s%w 
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±, meats. L<ti9 5®m%yrFitcftmLrci$.ft&. 

m.$kVM®.lr (A) &jzmft%£*b. *<0/£SHi, d 
002 #3. 35AW±3. 3 9 A^iSOkf-^WU 
^TV^^h/l'CRi^O. 2W±£^o/cJ?<?Rfl ! |!&! 
J&^P (A) cD!(ttt^-rilt*WSUV\ 
[0 0 3 91 -77, fcmymmtf 1 0 n mWT©t© 
#8 0§a%W±. <fcDS?£L<«8 5^»%W±, 2 

S%W±K#SSL K^S^S? (B) tf^gC 

doo2 *<3. 3 6AW±3. 6 

0 AWTOtf-^^U ItScgiiA^^/gWTT'ifc 
££v^ft£siSft«aT (B) co^tt^-rci:*WS 

[0 0 4 0] *»MO«S»»*«lfiK-r*KIISK«iat^ 
* (A) (*, TIETaSfciOBifiTfcCi:*^**;. 

offio. (a) (4, mt%:&8i£nya 

(N) i:, mm*]&f£-?Z (S) i:^6«li««n*. 

(KXfttftl (N) <D^fi£> «t»*K*K» (N) tts 
Kffigtf2. 1 5 g/ccW±. ±t)»*L<tt2. 16 
g /ccW± 2 . 2 6 g /ccWT. * L < tt 2 . 

1 8 g /ccW± 2 . 2 6 g /ccWT, If lc«F£ L < fi 
2. 19g/ccW±2. 2 5 g/ccJMT, «k3f£L< 
(i 2 . 2 0 g /ccW± 2 . 2 4 g /ccWTT*&5 0 

[0 0 4 1] ii:S5MMi (N) (i, X«U£ftlHl*f 
IC*5VT (00 2) ®£>®ISPHdoo2 A\ 3. 3 5 AW 
±3. 3 9 AWT. 5f*L<«3. 35AW±3. 38 
AWT. «6K»*L<tt3. 3 5AW±3. 3 7 AW 
T, lfeff$L<tt3. 35AW±3. 36AWT<Dtf 
-^^■TSo SfcCffl73l*]^*SB B B TcO^:#^ (Lc) 
b\ »*L<«200AJJ(±, J:»?»Sb<i430 0A 
W±, 2 &l£Wi:lX«6 0 0 AW±. 1#c»*b<t± 
7 5 0 A W±. StWS L<«800 AW± 1 0 0 0 A 
WTT'&So 

[0 0 4 2] tt£&S0gXH% (N) «, 8f#i^L 

^OfttJPF^IiSaWS L<(i2/i mW± 5 0 ft m 
WT, J:0ff*l/<li5(imWl4O/jmttT 

L < 8 /i mW± 3 5 /i mWT, It S L < f± 1 
0 n mW± 30(i mWT, L < « 1 5 ft mW± 

2 5 (tmWTT'^So 

[0 0 4 3] -73, WtttOWSM*. sFWa*C2 0 
mWT, Sf * b < « 1 8 /i mWT. iD^Kttl 5 
/tinWT, ^e.lC»SL<«l 4/imWT. tftfcf^L 
<fi:0. 1 /imW±l 2/xmWT, ItJfSKliO. 
2 /i mW± 1 0 n mWTT'&So 

[0 0 4 4] RJRKtt (N) (Dttmwmv (N) tt, $? 
SL<tt7 0rf/gttT iO»$KB50rf/ga 
T. £E>U:$f?$L<te0. lm 2 /gW±3 Oirf/gW 
T, «MC#SL<*4 1- 0m 2 /gW±2 Om^/gWT. 
«fe»*L<«l. 2m 2 /gW±l Sirf/gWTT-fe 
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[0 0 4 5] KJRKtti (N) tt, (A) *r«{ktf»*, 
TStttfXift^XfiXSS+tC&^T. 3 0 0 — 3000 
*C, »tL<li5 00~3000 X<D\&m.X'h\8&? 5 <- 

(B) *-#>7"7 7^, 3— ^X^ifQI^^M^I*^ 
P>»ciPS»LTK^<t*aSlCJt4i>*73a, (C) 
As SQWflMB, SAI^ 

/o [0 0 4 6] 73i£ (A) lc*5^S*«{k^i: LTti, 

-i/x, tri^v, »y-fe>. 'i-7#-k>. -<y 
(DmiMmik'kmit&yatfM.^ic 2 <@w±^-& lt & 5 as 

{* ; ±K4Mb£«B©S^**±ja#i: , r 

*7**'JX A/W^/— )W 

20 ys?>, 7it->*^ 7ityh , J^VOJ:^4, 31 

^f3a\ $^{±lfflW±<0 3*^W±O*5SMt7j<lg 

0IJ^.tSl, 2, 4, S-ft-^*^^ ^(On ^7k 
[004 7] ±&<DV»;?-K-o^rt£C>lzWi£1r2>£. 

S14#XiftT&ifT-fin§&U */"J^iS^»SL< 
(4 8 0%W±. *t)!fll<li9 0%W±. *6C»S 

[0 0 4 8] ^5>{C. 7n^y, ^'nkfU'><0<fc7^ 

n if x HO««5fi««BO J: 5 
[00 4 9] C<Ol£UT**l/ftKJlW* <N) t-S 

jo mommnm (s) ^Bg-rsica. fcfc^tf 
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(1) mttezmmmvQ (n) <omm±^ mmt^yn 
z&misrc&mmitisTmmmw (s) 

ft 

(2) mmmvs (n) cosffi±tcwm{k^ ; &Km{ku 
r^a» (s) z&i&.Lzvg.g.mmm.wi (n) ©it 
^ffi«u (a) <o l/z&LTvtmmm (u) s^rr* 

(3) (N) cD^ffi±icW^b^*K^fkt 

xmmm (s) *ffML/-c&, *»i&i*is:*7?73fc 
&zm^rt>. KinsMa^ (a) (Dttmwmv (a) 

*KJR«* (N) <Oit^ffi«U (N) cDl/2l^Ti:-r 
So T&fcl^ U (N) S2U (A) , #£L<li> U 
(N) >3UT*fe5o 

[0 0 5 0] £fc, (1) «^e.{CJ-XT©3ilt)ti: 
( 1 - 1 ) J:t®W<S^OW«{k^^W1lS^^r§^ 

u cntmsi (n) ^ii^-rsc so^ltw^ 
mzmkz^ Btxttn (n) oaai±K^«{t6«* 

SISStt:, ^yK-;k -YV-CVK-zl/, 'J ^<D<fc ? 

[0 0 5 1] (1-2) (N) ©«ffi£*»«* 

/-7HSiBB ; #'J7*'Jor H»j7l>, #U (a ->su? 
= 5 KttUS : #U 75 FttHB : ^ 2<0*rtM5#^ % 
[0 0 5 2] (1-3) K*M*J (N) 

% (S) £Jg*££-£3o tt^SRaSKflaKfcfcLT, aft 

[0053] scMfcssKisaioti^ m-s&m 

300~2000WSU\ 
[0 0 5 4] ttfc&SBHMMfc (N) ©affile* 

«ftfc**afflW *W» ^OKIMI (N) ©itaffi*® 




(7) !»Bfi¥ 5-307977 

U (N) <7M/2J-XT<0ttaffi«i:fc3i:T-*gaLfc 
WH8ftr*©tf»* J;9^L<tti/3W 

5ttT, St>»SU<«l/6JMTOitS®fBi:*S* 

[0 0 5 5] &fc&£KfS?H$l©-&/rc\ rt&Sr-a-fS 
L, *©±£W&*^£LT£&[l&T*£tB©*K£&SK 

[0 0 5 6] C5 LT»64afc*««j60S*K*K43 
l>T, ^©aKi-fcSJioatfJ'fc©*^** WSL,< 

S3 5 m%o± 9 o nm%uT. *«j»sL<f*4o 

■SKttLk 8 5 li%«T, « 6 K » * L < f± 4 5 S3 
%JW± 8 0 m»%feTR «PK»S L<li50 WM%£Lt 
7 5fi«%«T, it»*L<ii5 5il%«±7 OS 

[0 0 5 7] Sfc, #SL<ttl 0««%tt± 

20 6 5M%«T» J:WSL<li 1 5li%«±6 Ofi 
«%WT, £&«C#*L<tt2 011%K±5 5li% 
«T, WKW * L < (± 2 5 fiS%W± 5 0 «fi%WT. 
Itfff KS3 0fifi%tX±4 5ll%WTT-65. 
t7t^*aty*HOJ?*«, »$L<lil00A~5/i 
rru «tO»*U<«2 00A~4/tm, ££K#i;L< 
a300A~3fim, ^C!ff$L<li5 0 0A~2/i 
m, L < « 7 0 0 A~ 1 5/x mt'SSo 

[0 0 5 8] BHRMfttt? (B) ffi&ORSHtt 
(N) ^^-r-5«DtcfflV^/c^11{l:-&%l^r 7 FS'l4« r X* 

30 t?8 0 0°C~3 0 0 o°c<Di&&X'mmitLrwm-?2>£ 

(A) fcit/KJMtWBH 6 (B) ©s&^fc, a«6*It-M 

^-rmf, aaRitwit^ (a) ojtttttfiv^tt^wi:. 
K^s^iia? (b) ojt«BMn^it : F»i:« l -aiK?B-& 

[0 0 5 9] (Z^?«»0«J«) 
40 [0 0 6 0] (Af WOlBlK) *»Wtt. *WBK 

[006 1] 771/* U ^JS fc^5jRg*^S. »* t < 

(A 1) > & v (Pb) , Stt (Zn) , 
(S n) . exvx (Bl), -T>->*"7i* (In) > T 

(Mg) , *»Jr>i» (Ga) , *K5fA 
(Cd),i (Ag) . ^l'^ (Si), 

50 (b) . (sb) wrattf&n. »*u<ti 
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A K Pb, In, B i *3 &TS C d T*$>0 . 
L < A K Pb, InWO.ttKWKttAl, 
Pb"e*0«fe»*b<«A 1W4. 
[0 0 6 2] 7A'*y&M0*&* ffSKttUm 

m (xhammicwts^w*) ^gfrf £-f*£. m 

<5T*&9, «6tC»SL<»0. 5<x<3t$0> 
#lc#$L<«0. 7<x<2t$5o -&£+K:WLtSB 

[0 0 6 3] afrftHOKIRMfefc* T^'JAIkfA 

» * l < it 3 aa%«± 6 o mm%&> 

T> J:5ffSL<tt5ll%«±5-0ll%WT, 2£ 
lc»J!L<B7li%CU:4 5lI%ttT, «Ffc#£ I, 
<Bl0ll%tt±4 0li%£(T, IfeSfSKtil 

2M%«±3 5fia%trp?&£o sfc c^ft 

oa^tttt. KffiK»i^ (A) *fc> T;b*y*H 

(N) fctfa$«tirv^JB!B^«fe»*L/ 
[0 0 6 4] #«Bfc**W*Mfctt. SSS^Pe 

®*UxfUX #'J^nk!l/^ *'Jxfl/>fl/7 

©5/>S>*#**-y* 1. 2-*'J7^^xx xfl/ 

[0 0 6 5] ±ao®0>r*>e»ttW» : Fj|HfiK«i:L, 
h\ #yxtf ^nnt: FUX #y *X 7 r #U 




(8) t#F*8¥ 5-307977 

y^**««*-&«R, s6Kcneya 

flHctfyx— r;l/«. Wfc#y **^xfl/>«**t 

[0 0 6 6] COcfcaar^^veSJttBf^fflJSKW^S 
fiK»rt-r*yfiSWtt, »^U<(il0" 8 S - cm- 1 
&L±. «fc?)»*L<ttl 0" 6 S •cnr , fil±, S6»c#$ 
/0 L<»1 0" 4 S •cnr l W±. »K»*L<ttl 0" 3 S • 

«• 

[0 0 6 7] Jt««Ott»ffl*fflV>*»-&, ^S»»JO 

u^k« (tt^«osffi3M7-<^y;i/*wrsi»tt<*) 

L<»0. 1-3 0B««. iOJJSKttO. 5-2 
OfifiSP, *6(c»*L<«l — l 0M»T*5e 
[0 0 6 8] *^tcfflV^SKlR««I«. f3£E0*SSSiJ 
fc©2&&«5 : fcSv^i*6»c±iSOT;l/*y 
«:?BJ5lcL5*&JBX«i7;l/*y^SO'&^*iB^LTa 

[0 0 6 9] CO J: -5 £ LTfiSftfcltffijKigtitt:. S 
mS«*07;l/*y^JB*^*>. #S:L< 

tifiititsss, «ffi*jBf**»*aa-e7^*y 
&«<ot»*. »*L<tty^^»**«'&-r**tta 

[oo7 0] ss^ti, y*">AftJ!ik 
50 >ewtt*»^e«»*^bT»**** c t 
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0. 030-0. 2 5 0liSi< J:^L<S0. 0 
6 0-0. 2O0a«95> ^e,icjff$L<(4 0. 0 7 0 
-0. 1 5 OfiSSP. ^»tL<^0. 07 5-0. 

1 2 OfiMSP. §t>#3:L<«0. 0 8 0-0. 1 00 

Ma$T*;fcSo 
[0 0 7 13 COi^jKII^^ffl^f:*^^ 

(jEmmm<oBf£') iEmtecDttmt. mim&iEti%^ 
y>{b^fre>&sct*w3:L.<>\, ^o.fcSft&M*. 

WfcHtf^tf e>tlSo »^L<tiCr3 Os , V 

2 Os „ Ve On. V02 , C n Os , M n Oz , T 20 
iOi > M0V2 Oi I T i Si , Vi Ss.Mo 

S2 , MoSs , VS2 , C ro.26 Vo.76 S2 , Cr 
0.5 Vo. s S2 £fcs L i C 0O2 . WO 

3 & ZOM.WM : C u S , Feo.25Vo.75S2 , Na 
0.1 C r S2 fcEOSMt* ;NiPSs , FePSi 4 
HO'JX ^^£^»:VSe2 , NbSes %fO 
•fe V><t-&<®>% E*m^& £ £ *>T-# So 

[0 0 7 2] £7^ *'J7-UX *Utfa-;l/*if© 

<«1 00m2/gJU±, *e»(C»*L<«5 0 0m 2 /g 30 
J-X±, »K»*b<«l 000rf/gW±s «£>W£L 
< « 2 0 0 Orf/gJ^©«*Mto*jEW = ffl'' > * i:: ^ 
#T*#So 

[0073] («fi?ffiossfi) mftfj&^sjrrs-b^iv 
[0074] mmmtLxit. 

1 0§1%W±7 0M%«T, »*L.<« 1 2^«% 
feU: 6 0 S*%WT, <fc 0 »* t < fi 1 5 g«%«± 5 40 
08I%ttT, «6C»*1/<81 7«I%tt±4 0* 

fcffll^*. mfi?Mi:LT«, L i C 1 04 . L i P 
Fe, LiAsFs, L i B F4 , L i S Os CFs, 
LiN (SO2 CF3 ) 2 , 1*Z<D7A/i3V&MM-. 4 

i£rr;l/*;l'7>*x?.kJmi§^^SC£#T*#So T 

[0 0 7 5] Sl^jg&'f, xfl/>*-**-bWJW) 
*fc*14»*Ktt3 0S»%jXF> £9#£L<li 50 
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[0 0 7 6] Sfc. ffl^JS*+»C 1 . 2-S>* h^F^X 
£> N £^<7V:jl— -r;l/ (1 2-c rown-4i) , 

^MtSCttft'tSo tOl^ S^JSE+OX— 

■r;Wt^^iiS:t^biI«xX7 1 ;Ht;-&»<o« | J^t±> »* L 
< « 1 0 ^a%«± 8 5 $«%JiCR <fc 0 u < « 1 

5g«96JJLh8 0^*%iXT, «&e#*L<»*l 8S 
fi%W±/0§g%JMT, »K:#iEb<H:2 0$C%JU 
±6 0^«%i-XT. It»SL<S3 0gi%W±5 0 

[0 0 7 7] C©*5KbT«J«Stlfc«lk fci:* 

So 

[0 0 7 8] Sfc, IEati:±ai©«S1±^? ; &''>Lti 

So -7?. ibhic^-ci*, ?ot*k:, mmm^(07- 

[0 0 7 9] *aWO«*JB*l**«tfflV^— 

s^ttc-r^nfcWttsaji-r*. **** *5wnc*^ 

SlfiSLfCo 
[0 0 8 0] 1. X^l£ftlHl*f 
(1) (0 0 2) ®<D®P^(H (doo2 ) Rtf (1 1 0) 

mvmmm (duo ) 

ii)CD9?Li*T'5K}*{bL. K*JW*K»UTttl 5«fi% 
<D X ttW»ffiffi»GX3' 'J n 1: b T 

^-TmfelbU/t C u K a «S5*ffi!iSi: EWSfi' 7 

h^-*-}*»C«kr3Tj£ftXl*EI«Tt«»*»lSf 
So tfMSWDWEEtt, fi^tH?, 

fSffiffi^fflfSo EP"^ (0 0 2) . &lf <l l 0) 0«f 

eoHMSa^n'yUELT (0 0 2) ffis Rtf 
(110) tS<0«iEtttt«W«. cofl^coe-^K* 



(10) 
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IEU Ctl*lsl«fft0 2«fcU CuKa^OjggAi: 
3b^6SC (3) <0^y^^C<fcoTdoo2 Rtfdno * * 

doo 2 = — CAD ; duo = 

2 sin 9 
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[0 0 8 1] 
[R2] 



2sin 9 



CAD 



(3) 



All. 5 4 1 8 A 

0 N 0* : doo2 . duo tCffi^f £H]#Tft 
[0 0 8 2] (2) cffiRtf a«l»rtlOtta?0*:#S 
L c ; L a 

K • A 

L c = 



|RjOtt»?0*#«*3S (4) .*5<fctf (5) 
70 &o 

[00 8 3] 



L a = 



$ • cos 0 
K - A 

5 • cos 0' 



C«3J 

CAD 
CAD 



(4) 



(5) 



v^rte (i) akBCWP*^ 

[0 0 8 4] 2 . S^Jg 
[0 0 8 5] (Mfflffl 1 ) 

c i ) ftamaojg/s 

( 1 - 1 ) KJRKflBtt? (A) 

X»£ftlsI«Tfc*JV*T. Kffi&#2. 2 3g/cc, d 
002 #3. 3 6 As 5/iiru tttffl«»9. 

[0 0 8 6] a*8ITF. 2 0°C/min cDJHSaft 

TM 2 0 0tMSU 1 2O0 e Ct30»ffi^fLT^ 

g2 7 /imoa^^ufco «fi£<D«*. 

Ml OOII85KJ4U aWOKSSHWOW'&tt 4 5M 
«ST*ofc 0 TAt3>'t*>}s-V—yt (5 1 

4 5 A) %fR^1t5> m *>7*'<9 bMJ-#T&C*3^T. wlti 
Rtf 0. 7 2T^o/c 0 

[0 0 8 7j *E*tt2. 1 5g/cc. BETJtaffi* 
«2. 7m 2 /gT&ofc 0 X«U£ftlfi]«fc#V % Tdoo2 
#3. 36A£3. 4 9A02O0tf-^^tU 

©fcf-*§fi8Jt (I3.49A/I 3.36 A) tiO. 0 2 9T* 

[0088] (i-2) KiRKMtt? (b) <omm 

OiTlC, X«£ftH*fK:*lf^Tdooi #3. 3 7A£1 

o. \^/g<Dmmn^m.^mmn^m^ (b) £ 



[0 0 8 9] (1-3) nMttn<DBf£ 
20 mM%W&=? (A) 6 5M»fc«*K»tt? (B) * 

BSRWfttt? (A + B) £-rs 0 

[0 0 9 0] (1-4) JSJB 
RfRMIftfi^ (A + B) 9 4a*aiJJCsKUx^U>6fi 

[0091] (2) jtmwmoBOL 

V2 Os — P2 OS 5 0 Omg. ^ 1 Jfh77MDXf 
lx>2 5mg. *— 2 SmgSHWU^^hfk 

[0092] ( 3 ) wt&*i\'<o&f£ t mm^mwm 

h;l/OL i C 1 04 *-&tr^aeu>*— hJSJS 
*lu*5l^T. Uf)A^l%»Si:Ul. 2m ATM 
5f$H^fll3t«Lfco HffifcLT&Ktefe 1. 2 m AT 

[0 0 9 3] ^ lWJy h;l/<DL i C 1 04 % 
x.7-\sZ/±i-X*—h (5 0gl%) tf 
(5 081%) OJB^SJKfciaWS^fc**** 

ffi«*tcM^> HiKl. 2mA<D5tS8KT3. 3 V 
V'fffl'Bti 5W*;l/§o»fi*Sit/fNlfto 

[00 9 4] (JtKffU 1 ) ftfliffil 1 ©KJRWMfrF 
(A) ^9 411%^ ^Ux^lx>6fifigPi:il^ 

50 [009 s] tmm 2 
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WHIT 5- 3 0 7 9 7 7 

mmm i owjRHifctt^ (b) 6»9 4M%«, #u irmhclt* i K^ufco 

x*U:/6«gg|5i:il'&U 3ISB0!ll t^tlKLtfffi [0 0 9 6] 

Kiweu iiitiiLft. ztiuwr^mmm i rani 
Si 
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1 5. 4 
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1 1. 0 


1 0. 8 
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8. 1 
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8. 2 


8. 0 
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